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UQW�hQB,HGWqILT`F�DG¨@HGIEDGF�HG��KVF�^W���DdCEB,_@ILF�TVUQILW{��TV� W��,DS^,KVWqKzUQKV_@~
},CED�?�>�HGHJDG},WqKVF,HJDvKVF,^ DJ¨SHJILDJF,HG�·KVhQD@HGKVCEHGB�CLK`W�DG^ ��T`h�¢SKVF,^
± ��DJWeDGx`DGF�W�UeW�TV�`DGWq�,DGh]IEF0Wq�,DzHJKVUQDvTV�(K�²>¤ ½¤{~�CLIEkVDz},hqT�HJDGUQUiM
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W�K`�V�`ILF,�vr�IEW��·W��,D u �=c K u DGHG��W�´�~�W�KV�`�VDJ^e��DJW�HJKVF�Wq�,DGhQDG��T`hqD
KVCEUQT�AgD|DG´�},hQDGUQUQDG^0A��}Ð X���Z�\7] Ö����:� � � X � À X=� M�r��,DGhQD5�
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W�Tv��KsxVD5W���KVW�UQKV_@D-��DGW�KV^,^,IEW�IETVF�KVCECL� u �=c W�KV�`�VDJ^a?¤c��,D5B�},~
}XDGh-CLIE_@ILW(TVFzW��,D�F�B,_eAXDGh-TV�#F,T`F,~ u n DJxVDGF�WqU },hQDGUQDGF�W IEFzWq�,D
u DJHG��Wq´&WqKV�`�VDG^�UQKV_@},CED�M�AXDG��T`hqDehqDJ°�B�ILhQILF�� u �=c"WqKV�`UiM�IEU�T`A,~
W�K`ILF�DG^¶A��ILF,HJCLB�^,ILF�� ½X ��Z)\7] IEF W��,D@�¤T`ILUQUqT`F^,IEUQW�hQILA,B�W�IETVF¶��TVh
W���D5UqIE�VF,K`CgÐ

� ¹ Õ ö � ºGÖ ¹ Õd� ½X���Z�\7] ÀÉ¤Jºh�
�d� ¹ »G�0�7� ��:���=�Y� º �h� Ì ¹ ¢Vº

r��,DJhqD�¤5IEUeWq�,D�A,K`H�k��`hqT`B,F,^ ¹ I{? D�?�Wq�,DzWqTVWqKVC u n HJTVF�W�hQIEA,B,~
W�IETVF�º�M/Õ�ILU�W��,DSF,T`F,~ u n UqIE�VF�KVC�AXDG��T`hqDdhqDJ°�B,ILhQIEF,� u �=c WqKV�VUsM
KVF�^ � IEUWq�,D7F�B,_dAgDJhT`�ST`A,UQDGhQxVDG^ u �=c�~ u DJHG��Wq´ WqKV�`�VDG^
DGx`DGF�W�Us? u IEF,HGDvWq�,DvF,TVF�~ u n<DGx`DGF�W�U�Õe_eB,UQW5AgDvK�UQB,A,UQDGW�TV�
W���D�T`A,UQDGhQxVDG^vDJxVDJF�WqU(Uq�,Tsr�FzILF|caK`A,CED�¡GM`W���D�A�KVH�k��VhQTVB,F�^vILF
W���D&CEILk`DGCEIL��T�T�^o_eB,UQWdK`CLUQT^�DGHGhQDGK`UqD&},hQTV}XTVhQW�IETVF,K`CLCE�·WqT·Wq�,D
IEF,HGhQDGK`UqD�TV�hÕÃ?��·D�IEF�W�hQT�^,B,HGD�Wq�,D�KsxVDJhqK`�VD u n DG¨@HGIEDGF,HJ�
½X Z�  Öª¤7O�¡!¢j£+¢�M#r��,DGhQD.¡l¢j£+¢�IEU5W��,D@W�T`W�K`C¤F�B�_eAXDGh�TV��DGxVDJF�W�U
r�IEW��òK u DJHG��Wq´·WqKV��A,B,WeAgDJ��TVhQD u �=c�W�KV�`�VIEF,�XM�UqT�Wq�,KVW]Wq�,D
F�B,_@DGhQKVWqTVh�TV��� °�B,K`W�IETVFÒ¢�KVF,^�W���D]KVhQ�VB,_@DJF�W(T`�aWq�,D5DG´�}XTV~
F,DJF�WqILK`C#KVhQD�hqDJ},CLK`HGDJ^&A��}Ð

Õd� ½X���Z�\7] À ½X¤Z) �¹ ¡ ¢h£�¢ cÉÕÃº3ÖÎÕd� ½X¥��Z)\7] c ½X[Z)  À�¤�ù ¹ ± º

¡{F5� °�B,KVWqILT`F ± MJW��,D u n HGT`F�WqhqIEA,B,WqILT`F5^,DGHJhqDJKVUQDGU#K`U�K���B,F,HJ~
W�IETVF7TV�#Õ@KVF,^7W��,D&UqDJF,UqIEW�IEx�ILW{�¶TV��Wq�,D|_SDJKVUQB,hQDG_@DGF�W]DJ´�IEUQW�U
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�,��~wx�Q�F
·�W�W�CEL/bcerJ�erB�YG_=ZhB�\XC�WXL�_[D�dXHEB�ec_�Z&HEL�_�Y�YGY�CEHIB�er_=Zh_=] V 4764'q
brec��C�A(ZXD¸I 6Ióq�bcec��C�WXL�_[HECEY�Y�CEY A"Y A3]`d�Z�HIB�er_=Z�_=]RB�\XC�K�L�A"Z�H(\�ecZ�� L�A(B�ec_�F
��x0¹�xc?
º�»CL¼¾½¿!ÀeÁ U�x

K`U5CLT`F,��KVU5Wq�,D�Ksx`DGhQKV�VDdDG¨@HGIEDGF�HG�T`��Wq�,D�F,T`F,~ u n }�hqT�HGDJUqU
^�ILfXDGhQU]��hQTV_ Wq�,D�DJ¨SHJILDJF,HG�·KsxVDJhqK`�VDG^TsxVDGh5Wq�,D u n HJTVF�W�hQIL~
A�B,W�IETVF,Us?�c���ILUSCLIE_@ILWqKVWqILT`F7IEUdK·^,ILhQDGHJWeHJTVF,UQDG°�B,DJF,HGD�T`��W��,D
��K`HGW(W���KVW(W��,IEU�KVF�KVCE��UQIEU-_@DJKVUQB,hqDJU(W��,D�hQKVW�IETSTV� u �=c�~ u DJHG��W�´
WqKV�`�VDG^&TsxVDJh-K`CLC u DGHG��W�´&W�KV�`�VDJ^&DJxVDGF�WqUi?
�+ILF�KVCECL��M Wq�,D�DJxVDGF�WvDJ¨SHJILDJF,HG��M-ILF�HGCEB,^,IEF,�òW��,D�VDGT`_@DGW�hQIEH

K`HGHJDG},WqKVF,HJD�MVW��,D�UqDJW�T`�#HGB,WqU�K`},},CEILDJ^�W�TdW��,D�},hQIL_@KVhQ�SCLDJ},W�T`F
K`F,^0WqT·Wq�,D]��DJW�UsM+KVUSr-DGCEC�K`UdWq�,D&DJ¨@HGIEDGF,HJ�¶T`��W���D u DJHG��W�´
K`CL�`TVhQILWq�,_ WqT0W�K`�ò�a? ��?0��DJW�UsM(ILUz_SDJKVUQB,hQDG^���hqT`_ KòHJTV_dA,IL~
F�KVW�IETVF T`��^,K`W�K�K`F,^òn � UqIE_eB,CEKVWqILT`F,Us?vn�DJKVUQB,hqDJ^·DJ¨@HGIEDGF,~
HJILDJU@TV��Wq�,D|�,IL�`�,~ Ã Â CLDJ},W�T`F7WqhqIE�V�`DGhQUdK`hqD&KVCEUqT¶ILF�HGCEB,^,DG^�IEF
Wq�,D0Tsx`DGhQKVCEC�DJxVDJF�W�DJ¨@HGIEDGF,HJ��? ª�},}XDGh·CLIE_@ILWqUIEF"Wq�,D0},hQTV~
^�B,HGWqILT`F�HGhQTVUQU�UQDGHJW�IETVF�K`hqD]HJKVCEHGB,CEKVWqDG^�K`U�K&��B,F,HJW�IETVFT`�¤W��,D
UQDG_@IECLDJ},W�T`F,IEHz�]? � ?�K`F,^0UQ�,Tsr�FòILF7��IE�VB�hqD ± MaILF�^,ILHJKVWqDG^0A��
HJB,hQxVDG^²CEIEF,DGUs? ��T`hzUQDG_@IECLDJ},W�T`F,ILH·�]? � ?Â_�¢ ØXØ
	 M�W��,D·B,},}XDGh
×X¶ 	 CLIE_@ILW�IEUN¶N? ± }�A���TVh�K�²>¤%½¤{~�CLIEkVDe_ST�^,DJC+KVF,^ ± ? � }�A��TVh
K�Ç ½Ç�_@T�^,DGC{?�>�W�CLTsr-DGh��]? � ?LMXWq�,Dd�`hqTsr�IEF,�&CLIE_@ILWqU�K`hqDdW�hQB,F,~
HJKVWqDG^�AgDJHGK`B,UqD5KzAgDJW�W�DJh�CEIL_@IEW�HGK`F�AgD]^�DGhQILx`DG^�UqIE_@},CE�&��hQTV_
Wq�,D|A,IL�`�VDJh u DJHG��W�´0WqKV�V�`DG^0UQKV_@},CED�?¶¡{FoW��,K`W@UqK`_S}�CLD�M+W��,D
K`A,UQTVCEB,W�D�F�TVhQ_SK`CLIE�GK`W�IETVF�TVF W��,D·DG´�}gDJHGWqKVW�IETVF TV� u n HJTVF,~
WqhqIEA,B,WqILT`F,U�TVWq�,DGh�W���KVF ²>¤ ½¤�K`F,^�Ç ½Ç�IEU5¦,´�DG^·A���DGIEW��,DJh�n �
^�DGW�DJhq_@IEF,KVWqILT`FdT`h�_@DGK`UqB,hQDG^S��hQTV_ Wq�,D�^,K`W�KX?�c��,Dw×X¶ 	 � ? �-?
B�},}gDJh�CEIL_@IEW�TVF u n ²>¤ ½¤@},hQT�^�B,HGWqILT`FoHJhqT`UqUvUQDGHJW�IETVF ¹ KVF�^
HJTVF,UQDG°�B,DJF�W�CE�oK`F���F,T`F,~ u n ²>¤ ½¤{~�CLIEkVD�}�hqT�^,B,HJW�IETVFaº]ILU|HGK`CL~
HJB,CEKVW�DJ^òW�T·AgDn¢ ³ ?�ÓS},Aa? u IE_SIECEKVhQCL��M�Wq�,DzB�},}gDJheCEIL_@IEWdT`FkÇ ½Ç
}�hqT�^,B,HJW�IETVFaM�KVF,^²K`F���F,T`F,~ u n Ç ½Ç�~©CEIEkVD�},hQT�^,B,HJW�IETVFaM(IEU0×X? �
}�Aa?�c��,DGUQD�KVhQD�UQ�,Tsr�F&KVU��,T`hqIE�GT`F�WqKVCXCLIEF,DJU�ILF��+IL�`B,hQD ± ?���TVh
HJTV_@},K`hqIEUqT`FaMsWq�,D�K`F,KVCE��UqIEU�IEF�¡ ³ £X^,DGhQILx`DG^vB,}�}gDJh�CEIL_@IEW�U-TV� ± Ñ
}�A ¹ ¢ ³ },A�º���T`h(K�²>¤ ½¤{~�CEILk`D ¹ WqTV},~�CEILk`D�º�},hqT�HJDGUQUiMVKVUQUqB�_SIEF,�SW��,D
u n/UqDJ_@ILCEDG},WqTVF,IEH�A�hqK`F,H��,IEF,�5��hqK`HGWqILT`Fa?an�TVhQDGTsx`DGhsM�A,KVUQDG^vT`F
Wq�,D�DG´�HGDJUqUSTV��DGx`DGF�W�U@r�IEW�� u �=c�~ u DGHG��W�´0WqKV�`UdIEF9²°À ± TVh
_@T`hqD(��DJW�UsMgTVA,UQDGhQxVDJ^|^�B,hqIEF,� � B,F¡�K`W � R��²K`F,^�HJTVF,UQIL^�DGhQ~
IEF,�·W��,D|^,IEfgDJhqDJF,HGDJUdr�IEW��0Wq�,D|},hqDJUqDJF�WeKVF�KVCE��UQIEUiMar-Dzr-TVB,CE^
DJ´�}gDJHGW5IEF¶T`B,h]^,K`W�K`UqDJW�K`F DG´�HGDJUqU5T`��_�¢ ± DJxVDGF�WqU]^,B,DvWqT�K
F�TVF,~ u n },����UQIEHGU¤},hQT�HGDGUQUs?�¡{F1²°À ± TVh¤_@TVhQDa��DGW�U�DGx`DGF�W�UsMir-D
DJ´�HGCEB,^,D�K`W�W��,D�×�¶ 	 � ? �-?�K�F,TVF,~ u n HJTVF�W�hQILA�B,W�IETVF5DJ´�HJDGDJ^,ILF��
¶N? Ñ@DJxVDGF�WqUi?
¡{FUQB,_@_@KVhQ��Mgr-Dd�,Ksx`DeHJTV_@},KVhQDG^W��,DSTVA,UQDGhQxVDJ^�F�B,_eAXDGh



å

TV�#²°À���DJW�USDGx`DGF�W�USr�ILWq�0KVWSCEDGKVUQW]T`F,D5��DJWdWqKV�V�`DG^òA�� AgT`W��
W���D u DJHG��Wq´@KVF,^�Wq�,D u �=c�K`CL�`TVhQILWq�,_�Msr�IEW��&W��,D�DG´�}gDJHGWqKVW�IETVF
A,K`UqDJ^�TVF u n DJxVDGF�WqU�KVF,^�Wq�,DeUQDG_@IECLDJ},W�T`F,IEH]�]? � ?,ILF���DGKsx��
°�B,KVhQk���hqK`�V_@DGF�WqKVW�IETVF�? �¶D·T`A,UQDGhQxVD�F,T�DG´�HJDGUQUzTV�eDGxVDJF�W�U
KVAXTsxVD�DJ´�}gDJHGW�K`W�IETVFvK`F,^vUqDJW K#×X¶ 	 � ? �(?sB,},}XDGh-CEIL_@IEW TVFvWq�,D
},hQT�^,B,HGWqILT`F�HGhQTVUQU UQDGHJW�IETVFvT`�#Ke����}gT`W��,DJW�IEHGKVCXF,T`F,~ u n/},KVhQW�IE~
HGCED�MJr�IEW��d�,IL�`�]UQDG_@ILCEDG}�W�TVF�ILH��]? � ?GKVF,^]k�IEF,DG_@K`W�IEH H��,K`hqK`HGW�DJhq~
IEUqWqILHJU�UQIL_@IECLK`h�W�T�K&¦0_@DGUQTVF5IEFa²>¤ ½¤#T`hlÇ ½Ç�DGx`DGF�W�Us?Nc��,D�CLIE_@ILWqU
KVhQDeUQDGW�KVU�Kz��B�F,HGWqILT`F·T`��W��,DSUQDG_@ILCEDG}�W�TVF�ILHS�]? � Mg},hQTsx�IL^�ILF,�
W���D5_ST`UqW(UQW�hQILF��VDGF�W(DG´�HJCLB,UQIETVF|CLIE_@ILWqU���TVh�Wq�,D�},hqT�^,B�HGW�IETVF|TV�
K�F,T`F,~ u n ¦�~©CEIEkVD�_@DGUQTVF },hQT�^,B,HJDG^ ILFòK`UqUQT�HGIEKVWqILT`F·r�IEW��òK
² AgT`UqT`Fa?
�·D|W��,K`F,kòW���D&�gDGhQ_SIECEKVA7UQW�K`foK`F,^7Wq�,D|W�DGH���F,ILHJKVC(UQW�KVfXU

TV� W��,D@},K`hqWqILHJIL},K`W�IEF,�zIEF,UQW�IEW�B,WqILT`F,U5��TVh�W���DGIEh�x�IEW�K`C�HJTVF�W�hQIEA,B,~
W�IETVF�Ui?ac��,IEU(r�T`hqk@r-KVU-UqB,}�}gT`hqWqDG^zA��@W���D�ª@? u ?VR�DG}�KVhQW�_@DGF�W
TV� � F,DJhq�`�|K`F,^¶��KVWqILT`F,KVC u HJILDJF,HGD@��T`B,F,^,K`W�IETVFGÃ#W��,D@¡{W�K`CLIEKVF

¡{UQW�IEW�B�W�T²��K`�GIETVF,K`CLD ^,Ie��IEUQILHJK���B,HGCEDGK`hqDAÃ]Wq�,Dòn�IEF,IEUqWqhq�:T`�
��^,B,HJKVW�IETVF�M � B,CLWqB,hQD�M u }XTVhQW�UsM u HJILDJF,HGD|KVF,^7caDJH��,F,TVCETV�`�·T`�
\�KV}�KVFGÃ W��,D���KVW�B�hqK`C u HGIEDGF,HJDGU@KVF,^�� F��VIEF,DGDJhqIEF,� � DGUQDGKVhQH��
� T`B,F,HJILC+TV� � KVF,K`^,K
ÃgW���DS��KVWqILT`F,KVC u HGIEDGF�HGD � TVB,F,HJILC+T`��W��,D
� DG},B,A�CLIEHvTV� � �,IEF,K
ÃaWq�,D u r�IEUqU]��KVWqILT`F,KVC u HGIEDGF,HJDv��TVB�F,^,KV~
WqILT`FGÃ`W��,D�>S? � ? u CLT`KVF��gTVB,F�^,KVWqILT`FGÃÃWq�,D��-B�F,^,DGUQ_@ILF�ILUQW�DJhqIEB,_
�¥B�hS�(IECL^�B,F,�B�F,^o�gTVhQUqH���B,F��XM(p-DGhQ_@KVF���Ã¤W���D&y5T`hqDJKVF u HJIL~
DJF,HGD�K`F,^²� F��VIEF,DGDJhqIEF,� ��T`B,F,^,K`W�IETVF²KVF�^�Wq�,D�y5T`hqDJKVF � DG~
UQDGK`hqH����gTVB,F�^,KVWqILT`FGÃgW��,DS�¤KVhQW�IEHGCED]� ����UQILHJU�KVF�^�>�UQW�hQTVF,T`_e�
� DGUQDGKVhQH�� � TVB,F�HGIEC`K`F,^]W���D � Ts�`KVC u T�HJILDJW{��MJª�ykÃGW���D � B�UqUQILK`F
�gTVB,F�^,KVWqILT`FS��T`h��(KVUQILH � DGUQDGKVhQH��GÃiWq�,D � T`_SIEUQI®§T`FS¡{F�WqDGhQ_SIEF,IEUq~
WqDGhQILK`CN^,D � ILDJF,HGIEKd�zcaDJHGF,T`CLT`�,§¯ KXM u },KVIEFGÃ�IEF|},KVhQW�A���Wq�,D�� B,~
hQTV}XDGK`F � TV_@_eB�F,ILW{��¢ Ud��B,_@KVFo�¤TVW�DJF�W�IEKVC ��hqT`�VhQKV_@_@DvB,F,~
^�DGhzHJTVF�W�hQKVHJWv��� � ��~ � c�~ ±XØ�Ø`± ~ Ø�ØV± × ± Ã�K`F,^:W���D>�HJKV^,DJ_e�
T`���+IEF,CLK`F,^a?
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 <)"4{�x0��x7��K,A-ÓI_�i Ä�¿gÍiÚÆÅ ?�@>ÔÒ��_=brb.A"K�_�L�A(B�ec_=Z,U�P:Ç�\�f�Y�xb¹}CIi�x��RCEB�B�x
É�Õ�PRM=T�Q"S�S�Q�?�Q"S�S�T=U�x

 cT=" V CNdXY�C�A&?JÖ:×�Ø:×ÚÙ�U�HE_[_=L�D�ecZ,A"B�C�Y�f�Y�B�CEJ°mG\�CEL�CNB�\�C!Ö�q'A(��ecY�ecY
ecZnB�\XC�D�ecL�CEHIB�er_=ZÒ_�]�B�\XC�W�L�_=B�_�ZnK�C�A"JaPwA(ZXDÛØÒA(ZXD�ÙÒA(L�C
B�\XC A-ÓEecJ d�B�\lA(b}A"Z�D#W�_�b.A"L�A"Z���bcCEY�L�CEY�W�CEHEB�eci�CEbcf�xvzG\�C3W�Y�CEdXD�_=q
L�A"W�ecD�ecB.f�PbÜ¸P�erY3DXCE��ZXCED�A"Y1Ü�u�Ý�bcZ,?�B�A"ZÍÞß[U�x[zG\�CwB�L�A"Z�Y�i�CEL�Y�C
J�_�J�CEZ�B�dXJÍ_�]NA�H'\lA(L��=CED*W,A(L�B�ecHEbcC�ecY�à À uaà,Y�ecZ1Ù�P�mG\�CEL�C
à�L�CEWXL�CEY�CEZ�B�Y&B�\�CaJ�C�A"Y�d�L�CED�J�_=J�CEZ�B�d�Jê_�]�B�\XC�H(\,A"L���CEDXq
WlA(L�B�ecHEbcCaB�L�A(H(�Rx�zG\�C�A"Z,A(bc_=��_�dXYeá�d,A"Z�B�ecB.f�dXY�ecZ���H�A"br_=L�ecJ�CEq
B�CIL�CEZXCEL���ecCEY�P3D�CE�XZ�CED¨A"Y ¿ À u ¿ Y�ecZâÙ�P3ecY�H�A"brbcCEDÉB�L�A(ZXY�q
i�CEL�Y�C�CIZ�CEL��=f�x�zG\�C�J�erY�Y�ecZX��B�L�A(ZXY�i�CEL�Y�C�CEZ�CEL��=f#ecY�D�CE�XZ�CED�A"Y
½¿ À uäãåÝ æ ¿ æÀ º� æ ã¸mG\�CEL�C ¿
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